Physical labels such as stable nitroxide radicals, luminescent and photochromic chromophores, so-called Mossbauer atoms, and electrondense assemblies of heavy atoms have proved to be effective tools in solving many problems at the molecular level in biological systems. These physical labels are used as "molecular rulers" to measure the distances between chosen groups and to measure the size, form, and microrelief of objects. By providing information about these factors, the label provides information that can help the scientist to understand the structures of membranes, nucleic acids, enzymes, and proteins and how they function.
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1. The method of spin labeling 1 1. 
Preface
About 200 years ago the German poet and philosopher J. W. Goethe noted that Nature is not only a great artist but also a skillful master. The contemporary generation of scientists who work in the field of molecular biology can appreciate the external beauty of nature, the internal perfection of biological structures and physicochemical processes taking place in nature, and the enormous difficulty of studying them. Modern molecular biology faces extremely complicated experimental problems. Proteins, biological membranes, nucleic acids, polysaccharides, and other ingredients of a biological cell interact, form sophisticated structures, and accomplish numerous catalytic, regulatory, and other functions. Many of the specific problems to be solved arise in the study of these systems.
In investigations of biological systems, one uses a broad arsenal of physical and chemical methods. Of particular importance in this arsenal is the approach of selective modification of biological objects with various labels capable of providing information on their structure, molecular dynamics, and mechanisms of actions. The necessity of such an approach is caused by the specificity of biological systems. Rather than seek complete information, a researcher usually aims to learn the main structural and dynamic properties important in the functional activity of a system. These days the method of physical labeling is used to solve many structural problems in biophysical and biochemical laboratories all over the world. The most popular methods use spin and fluorescent labels and probes. The achievements in this field in the 1970s have been summarized in a number of monographs and reviews. However, since then considerable progress has been made; in addition to the scientific areas that seem relatively conventional by now, new ones have appeared. In particular, methods of triplet, photochromic, electron scattering, and Mossbauer labeling have been put forward and developed in the author's laboratory at the Institute of Chemical Physics (Chernogolovka). A method of total labeling of protein and other object surfaces originated at the same institute.
It has proven to be particularly effective to combine various types of ix www.cambridge.org © in this web service Cambridge University Press Cambridge University Press 978-0-521-43132-3 -Biophysical Labeling Methods in Molecular Biology Gertz I. Likhtenshtein Frontmatter More information x Preface labels. Consistent use of this approach has led to the solution of a number of complicated problems such as deciphering the active centers of enzymes (nitrogenase, cytochrome P-450, photosynthetic reaction centers) and elucidating the structure and molecular dynamics of proteins, membranes, and nucleic acids.
In the author's opinion, methods developed in various laboratories to solve specific problems are of general importance and may prove to be useful for studying a wide range of biological objects.
In the first five chapters of the present monograph, the general experimental and theoretical grounds are expounded for various methods using physical labels and probes (spin, fluorescent, triplet, photochromic, Mossbauer, and electron scattering), as well as the technique of total labeling. Also elucidated therein are the main principles of chemically modifying the objects under study to accommodate or contain the labels. The concluding chapters consider the principal results in the field of enzymatic catalysis, molecular biology, and biophysics obtained by means of the method of physical labeling.
The author believes that the effort involved in writing this monograph will have been worthwhile if it arouses interest in biophysical labeling and makes it easier for chemists, biochemists, and biophysicists to understand the principles of this method to such an extent that they will use it creatively to solve their own scientific problems.
The author has used a three-level approach to describe some of the topics, taking into account the variations in the educational training of his readers:
1. a qualitative consideration of the phenomenon on which the method is based, 2. presentation of formulas, figures, and schemes in their simplest and most suitable form for practical application, 3. a more rigorous physical and mathematical substantiation. Greater attention has been paid to the first two levels. 
